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A faclor of Iwo in mass rcduclion OVCJ Convmltiolia] c]mp space tc]ccoltllllll[licatioll  spaccmifl
hadwarc architmt urcs i,s a challcmgc  which wc have mdcrlakcn  for the PIUIO ~~ast 1 ~J yby Advamcd
‘J’cchnology  ]nitia[ivc  (A’] ‘1). 11 y hc]ping  to 10WC,I  s]mcc.c.raf(  mass, wc can rcdLIcc launch vc}}iclc
si~,c and significantly save in launch costs. Also by increasing our data rate for scicncc,  wc can
rcd ucc mission operation costs.

We arc lnccting our goals by employing slate-of- the-arl technology which can bc quickly and
cmnmnically  qualified for flight readiness. IIasc.d m this pmmisc wc have identified areas in
which compcti  [ivc contracts wc,rc. awardc,d to industry to demonstrate. a low-mass dual fmqucnc y
X/Ka-lland  antenna, an X-13and  digital rcccivcr, slid a high efficiency Ka-}land  (32. GI Iz,) solid
state Jmwc.r amJ>lificr  (SSJ>A) output  module.

‘J”hc 1 ligb Gain Antenna for the l’]uto I;ast-1 ;Iyby Spaccxxafi was original] y dmignaicd  to bc a flight
spate 1.47 m Vkilig antcmna.  l’his unit inc.orporatcd  an S-X band fcc.d providing an X-band gain
of 39 dl]ic. ‘1’hc A’I’I lwcadboard  cfforl engaged h task of reducing h Viking anlmna mass of
5.9 Kg while, maintaining or surpassing the 1<1/ lm-formancc. ‘I”hc l{ocing Qmpany,  wlmsc
proposal was sclcctcd fcw the A“] ‘J program, will provide a 1.5 n] rcfktor  fit[cd with a dual bat~d
fc.cd (X-Ka of similar design to the Viking antenna) at a pro~cc[cd mass of 2.,5 Kg. This rcftcztor
consists of twc]vc aluminum honeycomb ribs joinin~  a circumferential honeycomb ring reinforcing
Ihc back side of the rcftcctor shell. “J’hc shc]l is a 2.5 JNJ~I thick graphite / cyanatc  ester. “Iltc
rc.suiting structure, which embodies a ncw hyhridiz,ation  bctwccn  a semi-nmmcoquc, and aJl-
hOJNyCOJl]b  design, is very stiff and light enabling h mm-c than 40 % dcc.rcasc.  in mass.

A Ka-l]and 1.SW SSPA unit has the potential of incrc.asillg our data rate by at lcasl a factor of
two; thereby, allowing grcatcx scic,ncc.  return and reducing mission operations cost. “J”hc Martin
Marict[a corporation, whose proposal was .SC]CC1C4] for the. A’J’J Jmgram,  wi]] develop an output
module with at least 1.5W 1{1 ~ powcJ” with 5 d}] gait) at 25% power added efficiency. ‘1’hc kcy 10
achieving this goal is the usc of advanced l>sc.u(i(}Il~orl~l~ic  I ligh }ilcztron Mobility ‘1’ransislor
(1)1 II IM’1’)  tcc}~no]ogy. (:urrcntly,  thcm is only 10W of prime power available. By achieving and
surpassing our goal, WC, can rc,ducc prime, power power consmnption;  thcrcb  y, increasing data rate
and at thC salllC,  ~inlc. rCdU~ill~  ]{”]’~J nlaSs.

‘1’hc lnost  significant mass savings is in the dcvclopmcnt c}f an X-Band digital rc..civcr. This
COHII)OJICII[  absorbs the Gmtnand l)ctcctor  lJnit (O>U)  function and is a substantial par[ of the
tl”anspondcr (which is coJNpcMd of a rc.cc,ivc,r ancl cxcilcr).  ‘J’J{W, W}]OSC proposal was sclcctcd for
lhC A’1”1 program, Will dcvck)p thk rCCiCVCJ’  with a go:d Of <] kg and pmvcr COnNUllpliOn  lC.SS than
4 .5W. ‘J’hc. kcy 10 achieving this amhilious goal is the utilization of monolithic microwave
integrated circuit (MM](;),  ASl~ and multichip  JII(KIUIC (hI(:h4) packaging tc,chno]ogics.  A
complctc transponder, ~I>lJ,  and tclc.mc.try  control unit whose cumnt single string mass is 6.3 kg
can bc rcduccd  by over 6(J% using the. tc,c.hnologjcs  jmt dcscribcd.


